► Charge Pumping (CP) Setup 

"j^ Local Vfb 



Local Vth..- — 



Increase Ygh 



C Start ) 



VFixV gl 





1 


Igb 1 







Jit 



•Ib=Ii-I 2 
=Recombination Current 
-CP Current (I C p) 

• Igb = Gate-Bulk Leakage 



(a) 



Equation for extraction Nit 
IcP,max=fqWLN it 



Acquire a low leakage CP 
measurement windows 
(suggestion let : I B < 10~ 12 — 10" 13 ) 



Fixed base level CP measurement 



I CP 



3?c 



lCP,max r Normal CP Curve 
•^(eg^^OA) 



^ S. I- f Abnormal CP Curve 

v (with AC leakage) 



3| 

L°.. 



(eg, t ox <20A) 



T 



Vgh 
(b) 




Remove leakage 
component by new 
CP methodology 



Corrected CP curve 



(jnF) 



Fig. 1 



APP_K>=1 0064036 



Page 12 of 20 




c -1.5 -1.0 -0.5 0.0 0.5 1.0 1.5 



□ Gate Voltage, V Q (V) 

& 

a 



Fig. 2 



APP_ID=1 0064036 



Page 13 of 20 



% 1x10 



-10 



<5 8x1 0' 



O 



€0 

6 



6x10" 



g 4x10 



2x10" 




Method 1 

1 ■ 



-1.0 -0.5 0.0 0.5 1.0 



High Level Gate Voltage, V gh (V) 



Fig. 3 



APP ID=10064036 



Page 14 of 20 



1x10" 



£ 1x10 

O 



CO 



1x10 



"12 _ 



1x10 



Mask Length, L 



MASK 



O— O 0.20um 
□••□0.18um 
O- -O 0.1 5um 
0.1 4um 
0.13um 
0.11 urn 



(W= 10um) 
(t ox = 16A) 





-1.5 -1.0 -0.5 0.0 0.5 170 1.5 

Gate Voltage, V r (V) 



Fig. 4 



APP_ID=10064036 



Page 15 of 20 



Q_ 

o 



CD 
O 



CD 

o> 

CO 

6 



8x10 
7x10 
6x10 
5x10 
4x10* 
3x10" 
2x10" 
1x10' 



©— © RTNO (12A) 
O -oRTNO (14A) 

^hCRTNO (16A) ^x^A^I 
A- A RTNO+RPN (ISA),*^^ 

"(W/L= 10/0.1 Sum) f 




-1.0* -0.5 0.0 0.5 1.0 

High Level Gate Voltage, V gh (V) 



Fig. 5 



APP ID=1 0064036 



Page 16 of 20 



Frequency, Af (KHz) 



3 

E 

a." 
o 



CcP.max) 0 

9.0x1 0" 11 

.-11 



06 



o 



6.0x10 
0 

0.0 



L , CP,max= 0 @53.6KHz 



3.0x1 0" 11 f" 



500 

1 



1000 

— I 



1500 2000 




(tox= 1 2A) 
(W/L=10/0.22um) 



i= 8.0x10 

^ 6.0x10" 
c 

'Q. 4.0x10" 
2.0x10" 



cd 

CO 

6 



-11 



-O-O1000K 
□■□100K 

"■ •■1800 



(Frequency, Hz) - 




-6.2% 



High Level Gate Voltage, V gh (V) 



Fig. 6 



APP ID=1 0064036 



Page 17 of 20 



Frequency, Af (KHz) 



x 

CO 

E 

Q_~ 

o 



6.0x1 0" 11 



200 400 



4.0x10 



Q_ 

O 



-11 
11 



c 



2.0x10 
0.0 



600 
i 



800 

< i ' 



1000 



1 'cp^ 0 @ ~ 0KHz 

ox= 12 A) 
(W/L=10/0.22um) 




fc: 5.0x10 
O 4.0x10 

g 3.0x10 



Q. 

E 



2.0x10 



11 



•11 



■11 



■11 



1.0x10 



-11 



I 

6 



-G-O2000K-1000K (Frequency, Hz> 
•-HM000K-500K 

1000K-800K jo- n /A% 
o-e 800K-600K <* v (A) 

600K-400K 
A-A 400K-200K 
600K-500K 
»-«200K-100K 
.G-O100K-50K 
B-S50K-10K 



o.q ^ 

-1.0 



-0.5 0.0 0.5 1.0 

High Level Gate Voltage, V gh (V) 



Fig. 7 



APP_ID=1 0064036 



Page 18 of 20 



m 

•as— 



'JdASJL. 



'gate 



2 2 



•eff 





Short Channel Device 



I CP, max x N itf total 



Al 



CP 



(V 



AL 



Long Channel Device 
(2) 



w 



m 



Fig. 8 



APP_ID=1 0064036 



Page 19 of 20 



E 

o 



1.5x10 



1x10 



5x1 0 5 : 



: o RTNO (12A 
r : a RTNO(14A 
6 - O RTNO(16A 



CD 
Q_ 

CO 

CL 

CO 



CD 
O 
CO 

CD 



3x10 



0 

6 



n-channel 



RTNO+RPN1 (16A 
RTNO+RPN2 (16A 



AL 



i i § 



J— L 




s 

E 

CL f 

_P 2x10 
II 

1x10 f 



8. 



(W = 1 0um) p~channel 



AL, 



1 1 ' 1 1 l1 




00 0.05 0.10 0.15 0.20 

Mask Length, L MASK (um) 



Fig. 9 



APP ID=1 0064036 



Page 20 of 20 



